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Which of the following organisms is the most common cause of candidemia? 


Select one: 


Candida ~ 


albicans Rose Wang (ID:113212) this answer is correct. Candida albicans is the most common 


pathogen that causes candidemia, but has been a recent increase in rates of non- 
Candida albicans infection. 

Candida krusei ® 

Candida glabrata * 

Candida tropicalis * 


Marks for this submission: 1.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the microbiology and risk factors associated with common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. Candidemia typically occurs in immunosuppressed patients and patients 
admitted to the intensive care unit. Risk factors for candidemia include patients with hematologic 
malignancies, solid organ or hematopoietic stem cell transplant recipients, and patients undergoing 
chemotherapy. Other risk factors include central venous catheters, total parenteral nutrition, broad-spectrum 
antibiotic use, acute renal failure, prior abdominal surgery, and gastrointestinal tract perforations. 


RATIONALE: 
Correct Answer: 


e Candida albicans - Candida albicans is the most common pathogen that causes candidemia, but 
there has been a recent increase in rates of non-Candida albicans infection. 


Incorrect Answers: 


Candida krusei - Candida albicans is the most common pathogen that causes candidemia, but there 
has been a recent increase in rates of non-Candida albicans infection. 


Candida glabrata - Candida albicans is the most common pathogen that causes candidemia, but 
there has been a recent increase in rates of non-Candida albicans infection. 


Candida tropicalis - Candida albicans is the most common pathogen that causes candidemia, but 
there has been a recent increase in rates of non-Candida albicans infection. 


TAKEAWAY/KEY POINTS: 


Candida albicans is the most common pathogen that causes candidemia, but there has been a recent 
increase in rates of non-Candida albicans infection. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Candida albicans 


Which of the following is NOT a risk factor for candidemia? 


Question 3 


1D: 54872 


Corect 


Select one: 


Gastroesophageal reflux ¥ 


disease Rose Wang (ID:113212) this answer is correct. This is not a risk 


factor for candidemia. 
Total parenteral nutrition * 


Central venous catheters * 


Acute lymphocytic leukemia * 


Marks for this submission: 1.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the microbiology and risk factors associated with common fungal infections. 


BACKGROUN 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. Candidemia typically occurs in immunosuppressed patients and patients 
admitted to the intensive care unit. Risk factors for candidemia include patients with hematologic 
malignancies, solid organ or hematopoietic stem cell transplant recipients, and patients undergoing 
chemotherapy. Other risk factors include central venous catheters, total parenteral nutrition, broad-spectrum 
antibiotic use, acute renal failure, prior abdominal surgery, and gastrointestinal tract perforations. 


RATIONALE: 
Correct Answer: 


e Gastroesophageal reflux disease - This is not a risk factor for candidemia. 


Incorrect Answers: 


* Total parenteral nutrition - Risk factors for candidemia include patients with hematologic 
malignancies, solid organ or hematopoietic stem cell transplant recipients, and patients undergoing 
chemotherapy. Other risk factors include central venous catheters, total parenteral nutrition, broad- 
spectrum antibiotic use, acute renal failure, prior abdominal surgery, and gastrointestinal tract 
perforations. 


* Central venous catheters - Risk factors for candidemia include patients with hematologic 
malignancies, solid organ or hematopoietic stem cell transplant recipients, and patients undergoing 
chemotherapy. Other risk factors include central venous catheters, total parenteral nutrition, broad- 
spectrum antibiotic use, acute renal failure, prior abdominal surgery, and gastrointestinal tract 
perforations 


* Acute lymphocytic leukemia - Risk factors for candidemia include patients with hematologic 
malignancies, solid organ or hematopoietic stem cell transplant recipients, and patients undergoing 
chemotherapy. Other risk factors include central venous catheters, total parenteral nutrition, broad- 
spectrum antibiotic use, acute renal failure, prior abdominal surgery, and gastrointestinal tract 
perforations. 


TAKEAWAY/KEY POINTS: 


Risk factors for candidemia include patients with hematologic malignancies, solid organ or hematopoietic 
stem cell transplant recipients, and patients undergoing chemotherapy. Other risk factors include central 
venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal failure, prior 
abdominal surgery, and gastrointestinal tract perforations. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 

[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 

BB] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Gastroesophageal reflux disease 


What is the gold standard for diagnosis of candidemia? 


Select one: 


Positive urine culture X% 


Positive v 
Dead Rose Wang (ID:113212) this answer is correct. A positive blood culture for Candida 
PAS species is the gold standard for the diagnosis of candidemia and should be obtained in 


all patients with suspected candidemia. 


Question 4 
1D: 54873 


Incorrect 


rositive'skin piopsy % 
Echocardiography % 


Marks for this submission: 1.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the microbiology, diagnosis, and risk factors associated with common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. A positive blood culture 
for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in all 
patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever to 
a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


RATIONALE: 
Correct Answer: 


e Positive blood culture - A positive blood culture for Candida species is the gold standard for the 
diagnosis of candidemia and should be obtained in all patients with suspected candidemia. 


Incorrect Answers: 


* Positive urine culture - A positive blood culture for Candida species is the gold standard for the 
diagnosis of candidemia and should be obtained in all patients with suspected candidemia. 


Positive skin biopsy - A positive blood culture for Candida species is the gold standard for the 
diagnosis of candidemia and should be obtained in all patients with suspected candidemia. 


Echocardiography - A positive blood culture for Candida species is the gold standard for the 
diagnosis of candidemia and should be obtained in all patients with suspected candidemia. 


TAKEAWAY/KEY POINTS: 


A positive blood culture for Candida species is the gold standard for the diagnosis of candidemia and should 
be obtained in all patients with suspected candidemia. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 

[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 

[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Positive blood culture 


Which of the following statements regarding candidemia is FALSE? 


Select one: 
Patients may present with minimal fever or sepsis in severe cases ® 
Blood cultures positive for Candida may indicate contamination in some cases Y 
Candida is generally % z 
ARII the Rose Wang (ID:113212) this answer is incorrect. Candida is generally 


gastrointestinal tract acquired through the gastrointestinal tract, but may also enter the 
bloodstream via central venous catheters. 


Chorioretinitis may be seen in patients with hematogenous spread of Candida % 


Marks for this submission: 0.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 


Question 5 
ID: 11599 


Incorrect 


To understand the microbiology, diagnosis, and risk factors associated with common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never been viewed as a contaminant. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


RATIONALE: 
Correct Answer: 


* Blood cultures positive for Candida may indicate contamination in some cases - The growth of 
Candida species in a blood culture always requires treatment with an appropriate antifungal agent and 
should never been viewed as a contaminant. 


Incorrect Answers: 


* Patients may present with minimal fever or sepsis in severe cases - The clinical presentation of 
candidemia varies from a low-grade fever to a full-blown sepsis syndrome that is indistinguishable 
from a severe bacterial infection. 


* Candida is generally acquired through the gastrointestinal tract - Candida is generally acquired 
through the gastrointestinal tract, but may also enter the bloodstream via central venous catheters, 


* Chorioretinitis may be seen in patients with hematogenous spread of Candida - Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions 
(e.g., chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses, 


TAKEAWAY/KEY POINTS: 


The clinical presentation of candidemia varies from a low-grade fever to a full-blown sepsis syndrome, and 
patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g. chorioretinitis 
with or without vitritis), skin lesions, and sometimes muscle abscesses. The growth of Candida species in a 
blood culture should never be viewed as a contaminant. Candida is generally acquired through the 
gastrointestinal tract but may also enter the bloodstream via central venous catheters. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Blood cultures positive for Candida may indicate contamination in some cases 


Which of the following antifungal agents should NOT recommended for treatment of candidemia caused by 
Candida krusei? 


Select one: 
Fluconazole” 
Caspofungin % 


Voriconazole * 
Rose Wang (ID:113212) this answer is incorrect. Ali C. krusei isolates are resistant 


to fluconazole. Thus, an echinocandin is preferred for treatment of candidemia due 
to C. krusei. Voriconazole may be considered as an alternative to an echinocandin 
for treatment of C. krusei candidemia. 


Micafungin % 


Marks for this submission: 0.00/1.00. 

TOPIC: Fungal Infections 

LEARNING OBJECTIVE: 

To understand the management of common fungal infections. 


Question 6 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never been viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia, A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract, but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemia are the echinocandins (e.g. caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinacandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system. Echinocandins are only available in IV formulations unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. 


In patients who are not critically ill and are unlikely to have a fiuconazole-resistant organism (e.g. C. glabrata, 
C. krusei), fluconazole can be used. It is given as a 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, V 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure, Thus, careful monitoring of liver 
enzymes is recommended for all patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia, Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided 
in patients with CrCl <50 mL/min, There are significant CYP interactions with the azoles (eg. fluconazole 
inhibits CYP 2C19, CYP 2C9, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increase serum concentrations of these drugs. 


After 5 - 7 days, patients who are clinically stable, have Candida isolates suspectible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g. endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA). Patients with a metastatic foci of infection (eg. eye, heart, bone) require a 
longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


(Option #1): All C. krusei isolates are resistant to fluconazole. Thus, an echinocandin is preferred for 
treatment of candidemia due to C. krusei. Voriconazole may be considered as an alternative to an 
echinocandin for treatment of C. krusei candidemia. 


Incorrect Answers: 


(Option #2, 3, 4): All C. krusei isolates are resistant to fluconazole. Thus, an echinocandin is preferred for 
treatment of candidemia due to C. krusei. Voriconazole may be considered as an alternative to an 
echinocandin for treatment of C. krusei candidemia. 


TAKEAWAY/KEY POINTS: 


All C. krusei isolates are resistant to fluconazole. Thus, an echinocandin is preferred for treatment of 
candidemia due to C. krusei. Voriconazole may be considered as an alternative to an echinocandin for 
treatment of C. krusei candidemia. 


REFERENCES: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Fluconazole 


Which of the following antifungal agents requires dosage adjustment in patients with renal impairment? 


Select one: 
Caspofungin * 
Micafungin ® 
Fluconazole ¥ 


Rose Wang (ID:113212) this answer is correct. Fluconazole requires dosage 
adjustment in patients with renal impairment. 


Liposomal amphotericin B® 


Marks for this submission: 1.00/1.00, 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia, A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemia are the echinocandins (e.g, caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose, Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinocandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system. Echinocandins are only available in IV formulations, unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fluconazole-resistant organism (e.g. C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, IV 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure. Thus, careful monitoring of liver 
enzymes is recommended for all patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia. Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided 
in patients with CrCl <50 mL/min, There are significant CYP interactions with the azoles (eg., fluconazole 
inhibits CYP 2C19, CYP 2C9, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 


After 5 - 7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step-down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g., endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA), Patients with metastatic foci of infection (e.g, eye, heart, bone) require a 
longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


* Fluconazole - Fluconazole requires dosage adjustment in patients with renal impairment. 


Question 7 
1D: 54875 


Incorrect 


Incorrect Answers: 


* Caspofungin - Unlike fluconazole, echinocandins do not require dosage adjustment in patients with 
renal impairment. 


* Micafungin - Unlike fluconazole, echinocandins do not require dosage adjustment in patients with 
renal impairment. 


+ Liposomal amphotericin B - Liposomal amphotericin B does not require dosage adjustment in renal 
impairment. 


TAKEAWAY/KEY POINTS: 


Fluconazole requires dosage adjustment in patients with renal impairment. Unlike fluconazole, echinocandins 
and liposomal amphotericin B do not require dosage adjustment in patients with renal impairment. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Fluconazole 


Which of the following antifungal agents does NOT require a loading dose for the treatment of candidemia? 


Select one: 
Micafungin ¥ 
Caspofungin % 
Fluconazole % 


Rose Wang (ID:113212) this answer is incorrect. Fluconazole is given as a 800 mg 
loading dose, followed by 400 mg POJIV daily. 


Voriconazole * 


Marks for this submission: 0.00/1.00, 
TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUNI! 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia, A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candicemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemis are the echinocandins (e.g, caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinocandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system, Echinocandins are only available in IV formulations, unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3-5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fiuconazole-resistant organism (e.g.. C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, IV 
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Incorrect 


therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure. Thus, careful monitoring of liver 
enzymes is recommended for all patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia. Periostitis may also occur in patients who have been on prolonged voriconazale therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazale be avoided 
in patients with CrCl <50 mL/min. There are significant CYP interactions with the azoles (e.g. fluconazole 
inhibits CYP 2C19, CYP 2C9, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 


After 5-7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step-down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g., endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA). Patients with a metastatic focus of infection (e.g., eye, heart, bone) 
require a longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


e Micafungin - Micafungin is dosed at 100 mg IV daily with no loading dose. 


Incorrect Answers: 
* Caspofungin - Caspofungin is given as a 70 mg loading dose, then 50 mg IV daily. 
* Fluconazole - Fluconazole is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 


e Voriconazole - Voriconazole is dosed at 400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. 


TAKEAWAY/KEY POINTS: 


Micafungin is dosed at 100 mg IV daily with no loading dose. Caspofungin, fluconazole, and voriconazole 
require loading doses. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L, eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA: UpToDate; 2019. 


The correct answer is: Micafungin 


What is the minimum recommended duration of therapy for treatment of candidemia? 


Select one: 
7 days after initiating antifungal therapy % 


7 days after blood cultures become negative ¥ 


x 
se Rose Wang (ID:113212) this answer is incorrect. Although the appropriate duration 
nii of theraggy has nat bezn thoroughly studied a minimam of 14 days of therany afer 
DRESY Blood cultures become niegalive ts recommended by the Infectious Diseases Society 
hea of America (IDSA). 


14 days after blood cultures become negative ¥ 


Marks for this submission: 0.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 


alone should never be assumed to be adequate therapy tor treatment ot candidemia. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia, The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations, 


The most common antifungal agents used to treat candidemia are the echinocandins (e.g, caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinacandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system. Echinocandins are only available in IV formulations unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fiuconazole-resistant organism (e.g, C. glabrata, 
C krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, IV 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure, Thus, careful monitoring of liver 
enzymes is recommended for alll patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia, Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided 
in patients with CrCl < 50 mL/min. There are significant CYP interactions with the azoles (e.g., fluconazole 
inhibits CYP 2C19, CYP 2C9, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 


After 5 - 7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step-down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g., endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA). Patients with a metastatic focus of infection (e.g., eye, heart, bone) 
require a longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


* 14 days after blood cultures become negative - Although the appropriate duration of therapy has 
not been thoroughly studied, a minimum of 14 days of therapy after blood cultures become negative 
is recommended by the Infectious Diseases Society of America (IDSA). 


Incorrect Answers: 


* 7 days after initiating antifungal therapy - Although the appropriate duration of therapy has not 
been thoroughly studied, a minimum of 14 days of therapy after blood cultures become negative is 
recommended by the Infectious Diseases Society of America (IDSA). 


7 days after blood cultures become negative - Although the appropriate duration of therapy has 
not been thoroughly studied, a minimum of 14 days of therapy after blood cultures become negative 
is recommended by the Infectious Diseases Society of America (IDSA). 


14 days after initiating antifungal therapy - Although the appropriate duration of therapy has not 
been thoroughly studied, a minimum of 14 days of therapy after blood cultures become negative is 
recommended by the Infectious Diseases Society of America (IDSA). 


TAKEAWAY/KEY POINTS: 


Although the appropriate duration of therapy has not been thoroughly studied, a minimum of 14 days of 
therapy after blood cultures become negative is recommended by the Infectious Diseases Society of America 
(IDSA). 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Dharmarnthorany: A Dathanhueialanic Annraach 1a Naw Vark NV) McGraw-Hill 
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[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA: UpToDate; 2019. 

[B] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA: UpToDate; 2019. 


The correct answer is: 14 days after blood cultures become negative 


Which of the following is NOT an adverse effect associated with voriconazole? 


Select one: 


Vision changes% 
Neurologic toxicity % 
Increased intraocular pressure Y 
Alopecia * 
Rose Wang (ID:113212) this answer is incorrect. Voriconazole is associated with several 


unique adverse effects, including transient alterations in vision, neurologic toxicity, 
photosensitivity reactions, and alopecia. 


Mars for this submission: 0.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUN! 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g. 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemia are the echinocandins (e.g. caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinocandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes or the P- 
glycoprotein transport system. Echinocandins are only available in IV formulations unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fiuconazole-resistant organism (e.g. C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, V 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure, Thus, careful monitoring of liver 
enzymes is recommended for alll patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia, Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided in 
patients with CrCl <50 mL/min. There are significant CYP interactions with the azoles (e.g. fluconazole inhibits 
CYP 2C19, CYP 209, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 


After 5 - 7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step-down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g. endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
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Incorrect 


minimum of 14 days of therapy atter blood cultures become negative Is recommended by the Intectious 
Diseases Society of America (IDSA). Patients with a metastatic focus of infection (e.g. eye, heart, bone) require 
a longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


e Increased intraocular pressure - This is not an adverse reaction associated with voriconazole. 


Incorrect Answers: 


jon changes - Voriconazole is associated with several unique adverse effects, including transient 
alterations in vision, neurologic toxicity, photosensitivity reactions, and alopecia 


e Neurologic toxicity - Voriconazole is associated with several unique adverse effects, including 
transient alterations in vision, neurologic toxicity, photosensitivity reactions, and alopecia. 


* Alopecia - Voriconazole is associated with several unique adverse effects, including transient 
alterations in vision, neurologic toxicity, photosensitivity reactions, and alopecia. 


TAKEAWAY/KEY POINTS: 


Voriconazole is associated with several unique adverse effects, including transient alterations in vision, 
neurologic toxicity, photosensitivity reactions, and alopecia. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA.: UpToDate; 2019. 


The correct answer is: Increased intraocular pressure 


All patients with candidemia, regardless of symptoms, should have: 


Select one: 


An ophthalmologic examination done Y 


An x 
echocardiogram Rose Wang (ID:113212) this answer is incorrect. This test is not required for 
dane all patients with candidemia. 


A urine culture collected * 


A skin biopsy done * 


Marks for this submission: 0.00/1.00. 
TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 


To understand the management of common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemia are the echinocandins (e.g. caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 


echinocandins are generally mil 
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of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system. Echinocandins are only available in IV formulations, unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3-5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fluconazole-resistant organism (e.g... C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, V 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure, Thus, careful monitoring of liver 
enzymes is recommended for alll patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia, Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided 
in patients with CrCl <50 mL/min, There are significant CYP interactions with the azoles (e.g., fluconazole 
inhibits CYP 2C19, CYP 2C9, and CYP 34). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 


After 5-7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step-down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g., endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA). Patients with a metastatic focus of infection (e.g., eye, heart, bone) 
require a longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


+ An ophthalmologic examination done - All patients with candidemia, regardless of symptoms, 
should have an ophthalmologic examination done to investigate for evidence of endophthalmitis. 


Incorrect Answers: 
* An echocardiogram done - This test is not required for all patients with candidemia 
© A urine culture collected - This test is not required for all patients with candidemia. 


* A skin biopsy done - This test is not required for all patients with candidemia. 


TAKEAWAY/KEY POINTS: 


All patients with candidemia, regardless of symptoms, should have an ophthalmologic examination done to 
investigate for evidence of endophthalmitis. 


REFERENCE: 


[1] Carver PL. Invasive Fungal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L., eds. 
Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill 


[2] Kauffman CA. Management of candidemia and invasive candidiasis in adults. In: Marr KA, ed. UpToDate. 
Waltham, MA: UpToDate; 2019. 


[3] Kauffman CA. Clinical manifestations and diagnosis of candidemia and invasive candidiasis in adults. In: 
Marr KA, ed. UpToDate. Waltham, MA: UpToDate; 2019. 


The correct answer is: An ophthalmologic examination done 


Which of the following antifungals is available in an oral formulation? 


Select one: 
Amphotericin BX 
Caspofungin * 
Ueueaneles Rose Wang (ID: 113212) this answer is correct. Voriconazole may be given PO or IV 


and is recommended as oral step down therapy in patients with C. krusei 
candidemia. 


Micafungin X 


Marks for this submission: 1.00/1.00. 


TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never be viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for the treatment of candidemia. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g, 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemis are the echinocandins (e.g, caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily, and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinacandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes or the P- 
glycoprotein transport system, Echinacandins are only available in IV formulations unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for the treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fiuconazole-resistant organism (e.g, C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, IV 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption, Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure, Thus, careful monitoring of liver 
enzymes is recommended for all patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for the treatment of C. glabrata or C. krusei candidemia, but there is likely 
some cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is 
dosed at 400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several 
unique adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, 
and alopecia, Periostitis may also occur in patients who have been on prolonged voriconazole therapy for 
many months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be 
avoided in patients with CrCl < 50 mL/min. There are significant CYP interactions with the azoles (eg., 
fluconazole inhibits CYP 2C19, CYP 2C9, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates 
(e.g. apixaban, rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum 
concentrations of these drugs. 

After 5 - 7 days, patients who are clinically stable, have Candida isolates susceptible to fluconazole, and who 
have negative repeat blood cultures can be stepped down to oral fluconazole. In patients with C. krusei 
candidemia, voriconazole is recommended as oral step down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g., endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA), Patients with a metastatic foci of infection (e.g. eye, heart, bone) require 
a longer duration of therapy. All patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


* Voriconazole - Voriconazole may be given PO or IV and is recommended as oral step down therapy in 
patients with C. krusei candidemia. 


Incorrect Answers: 
+ Amphotericin B - This antifungal is only available in an IV formulation. 
* Caspofungin - This antifungal is only available in an IV formulation. 


* Micafungin - This antifungal is only available in an IV formulation. 


TAKEAWAY/KEY POINTS: 


Voriconazole may be given PO or IV and is recommended as oral step down therapy in patients with C. krusei 
candidemia 


Question 12 
1D: 54870 


Incorrect 
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The correct answer is: Voriconazole 


Which of the following statements regarding echinocandins is FALSE? 


Select one: 
Echinocandins are better tolerated than amphotericin B X 
Echinocandins require dosage adjustment in renal impairment Y 


Echinocandins are X 
associated with less 

drug interactions than 
azoles 


Rose Wang (ID:113212) this answer is incorrect. Unlike the azoles, none 
of the echinocardins serve as substrates, inhibitors, or inducers of 
cytochrome P450 (CYP) enzymes, or the P-glycoprotein transport 
system. 


Echinocandins are only available in IV formulations * 


Marks for this submission: 0.00/1.00. 
TOPIC: Fungal Infections 


LEARNING OBJECTIVE: 
To understand the management of common fungal infections. 


BACKGROUND: 


Invasive Candida infections are most commonly associated with candidemia, which refers to the presence of 
Candida species in the blood. The growth of Candida species in a blood culture always requires treatment 
with an appropriate antifungal agent and should never been viewed as a contaminant. Removal of a catheter 
alone should never be assumed to be adequate therapy for treatment of candidemia. A positive blood 
culture for Candida species is the gold standard for the diagnosis of candidemia and should be obtained in 
all patients with suspected candidemia. The clinical presentation of candidemia varies from a low-grade fever 
to a full-blown sepsis syndrome that is indistinguishable from a severe bacterial infection. Upon physical 
examination, patients with hematogenous spread of Candida may exhibit characteristic eye lesions (e.g. 
chorioretinitis with or without vitritis), skin lesions, and sometimes muscle abscesses. Although Candida 
albicans is the most common pathogen that causes candidemia, there has been a recent increase in rates of 
non-Candida albicans infection. 


Candida is generally acquired through the gastrointestinal tract, but may also enter the bloodstream via 
central venous catheters. Candidemia typically occurs in immunosuppressed patients and patients admitted 
to the intensive care unit. Risk factors for candidemia include patients with hematologic malignancies, solid 
organ or hematopoietic stem cell transplant recipients, and patients undergoing chemotherapy. Other risk 
factors include central venous catheters, total parenteral nutrition, broad-spectrum antibiotic use, acute renal 
failure, prior abdominal surgery, and gastrointestinal tract perforations. 


The most common antifungal agents used to treat candidemis are the echinocandins (e.g. caspofungin, 
micafungin) and fluconazole. Amphotericin B is associated with a higher risk of toxicity, so it is less well 
tolerated than fluconazole and echinocandins. Caspofungin is given as a 70 mg loading dose, then 50 mg IV 
daily and micafungin is dosed at 100 mg IV daily with no loading dose. Adverse effects associated with 
echinocandins are generally mild and include fever, headache, thrombophlebitis, and elevated liver enzymes. 
Unlike fluconazole, echinacandins do not require dosage adjustment in patients with renal impairment. None 
of the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or the P- 
glycoprotein transport system, Echinocandins are only available in IV formulations unlike the azoles. Some C. 
glabrata isolates are resistant to fluconazole, and all C. krusei isolates are resistant to fluconazole. Thus, an 
echinocandin is preferred for treatment of candidemia due to C. glabrata and C. krusei. Lipid formulation 
amphotericin B dosed at 3 - 5 mg/kg IV daily may be considered as an alternative if there is intolerance, 
limited availability, or resistance to other antifungals. Liposomal amphotericin B does not require dosage 
adjustment in renal impairment. 


In patients who are not critically ill and are unlikely to have a fluconazole-resistant organism (e.g. C. glabrata, 
C. krusei), fluconazole can be used. It is given as an 800 mg loading dose, followed by 400 mg PO/IV daily. 
Oral fluconazole therapy is appropriate for most patients since fluconazole is highly bioavailable. However, IV 
therapy should be administered to patients who are severely ill, unable to take oral medications, or are not 
expected to have good gastrointestinal absorption. Hepatotoxicity is associated with all azoles, which may 
range from mild elevations in liver enzymes to hepatitis or liver failure. Thus, careful monitoring of liver 
enzymes is recommended for all patients receiving an azole. Voriconazole may be considered as an 
alternative to an echinocandin for treatment of C. glabrata or C. krusei candidemia, but there is likely some 
cross-resistance between fluconazole and voriconazole among C. glabrata isolates. Voriconazole is dosed at 
400 mg PO/IV BID for 2 doses, then 200 mg PO/IV BID. Voriconazole is associated with several unique 
adverse effects, including transient alterations in vision, neurologic toxicity, photosensitivity reactions, and 
alopecia. Periostitis may also occur in patients who have been on prolonged voriconazole therapy for many 
months. Due to potential for nephrotoxicity, the manufacturer recommends that IV voriconazole be avoided 
in patients with CrCl <50 mL/min. There are significant CYP interactions with the azoles (eg. fluconazole 
inhibits CYP 2C19, CYP 209, and CYP 3A4). Concomitant use of azoles and CYP 3A4 substrates (e.g. apixaban, 
rivaroxaban, simvastatin, methadone, tacrolimus) may result in increased serum concentrations of these 
drugs. 

After 5 - 7 days, patients who are cli 
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candidemia, voriconazole is recommended as oral step down therapy. Repeat blood cultures should be 
collected daily or every other day after initiating antifungal therapy to determine the date of sterilization. If 
blood cultures remain positive, then further investigation for a metastatic focus (e.g. endocarditis, abscess) 
should be undertaken. Although the appropriate duration of therapy has not been thoroughly studied, a 
minimum of 14 days of therapy after blood cultures become negative is recommended by the Infectious 
Diseases Society of America (IDSA). Patients with a metastatic foci of infection (eg. eye, heart, bone) require a 
longer duration of therapy. Alll patients with candidemia, regardless of symptoms, should have an 
ophthalmologic examination done to investigate for evidence of endophthalmitis. Central venous catheters 
should be removed promptly if possible from most patients with candidemia. 


RATIONALE: 
Correct Answer: 


* Echinocandins require dosage adjustment in renal impairment - Unlike fluconazole, echinocandins 
do not require dosage adjustment in patients with renal impairment. 


Incorrect Answers: 


e Echinocandins are better tolerated than amphotericin B - Amphotericin B is associated with a 
higher risk of toxicity, so it is less well tolerated than fluconazole and echinocandins. 


* Echinocandins are associated with less drug interactions than azoles - Unlike the azoles, none of 
the echinocandins serve as substrates, inhibitors, or inducers of cytochrome P450 (CYP) enzymes, or 
the P-glycoprotein transport system. 


* Echinocandins are only available in IV formulations - Echinocandins are only available in IV 
formulations unlike the azoles. 


TAKEAWAY/KEY POINTS: 


Unlike fluconazole, echinocandins do not require dosage adjustment in patients with renal impairment and 
are only available in IV formulations. None of the echinocandins serve as substrates, inhibitors, or inducers of 
cytochrome P450 (CYP) enzymes, or the P-glycoprotein transport system. Amphotericin B is associated with a 
higher risk of toxicity, so it is less well tolerated than fluconazole and echinocandins. 
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The correct answer is: Echinocandins require dosage adjustment in renal impairment 
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